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Some cities in the Global South are challenging the adverse effects of accumulating waste,
which pollutes the environment and affects public health. This research presents a solution to
get rid of organic waste and reuse it to generate energy. The research methods included a two-
stream approach of data collection in: a qualitative method of collecting data using a field
survey in Egypt and a quantitative way of measuring the amount of energy generated from
using anaerobic digesters. The results revealed that anaerobic digester tanks produced 396
more than the gas consumed by the community and covered 3.6% of the electricity needed.
The findings compared the energy generated from storing organic waste in anaerobic digester
tanks with the power consumed by citizens. The results indicated that Egypt has challenges

managing organic waste and needs innovative policies to confront draining a large portion of
the local economy and causing environmental hazards.

1. INTRODUCTION

One of the global environmental problems facing humanity
is ozone depletion, climate change, and the product of
greenhouse gases in the atmosphere at high concentrations. In
the atmosphere, the most important and harmful greenhouse
gases are mainly those of anthropogenic origin, especially CO»,
which is produced from burning wastes and fossil fuels [1, 2].

WM techniques vary between developed and developing
countries. Moreover, the techniques used to manage the waste
produced by metropolitan, rural, industrial, and inhabited
regions are also different. Each sector has its own techniques
for managing its waste [3]. For example, the local government
is responsible for setting a strategy for managing the waste
produced by urban and rural regions [4].

In Egypt in 1968, the Ministry of Housing Decree "134"
declared the methods of waste treatment such as dumping,
burning, incineration, and composting. In 1983, the
Presidential Decree "284" established Giza and Cairo
Cleansing Authorities and Beautification. The mandates of
these authorities include garbage collection and dumping of
waste in special areas such as "Hay El-zabalen".

According to Guirguis and Moussa [5], Waste accumulation
has become one of the Egyptian citizens' daily problems. The
increasing rate of garbage and its encirclement of places in
human gatherings such as hospitals and schools have become
a threat to serious environmental disasters. Moreover, it
provides a good environment for increasing epidemics, which
affect the health of citizens negatively as the Egyptian
government has failed to solve this problem. In addition, there
is a poor environmental awareness among Egyptian citizens
[6]. Waste disposal is a major problem that worries scientists
and Egyptian decision makers, who seek to deal with the
environmental risks and reduce the public health risks that
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threaten the future of the new generation.

Today, one of the biggest problems that faces Egyptians and
pollutes Egypt's atmosphere, as well as the respiratory system,
is the burning of wheat and rice straw, which causes the "black
cloud" [7]. Almost 64% of Egyptians have respiratory system
illnesses due to the lack of a WM strategy. Each year, the
Egyptians suffer from the "black cloud" which is produced
after the harvest season of the rice crops. The "black cloud"
affects Egyptians’ public health in several ways, such as:
asthma, failure of the respiratory system requiring resorting to
artificial respiration, & increasing number of cases of chest
allergies [8-10].

The significance of this research is that it shows the effect
of using anaerobic digesters in Egyptian neighbourhoods as a
sustainable tool for reusing organic waste in producing clean
energy in the form of electricity and gas, which can be used to
satisfy the needs of the Egyptian neighborhood. Moreover, it
will help the Egyptian neighbourhood to get rid of their
organic waste using sustainable technology & achieves the
goal of Egypt’s Vision of 2030 addresses reduction of
environmental pollution in accordance to the 9th pillar of the
vision. The 9th pillar of Egypt’s 2030 Vision is focusing on
the environment, and its main objective is to ensure the
privileges of the next generation in the utilisation of natural
resources and development.

Very few researchers have tackled this problem in the past
century, such as El-Qady [11], and almost no research has
been published in the last 10 years addressing the advantages
of storing organic waste in anaerobic digesters tanks in
Egyptian neighbourhoods. Anaerobic digesters have never
been used before in Egypt due to the lack of a waste
management strategy and high land costs. This study proposes
a solution to the issues that prevent the use of anaerobic
digesters in Egyptian neighborhoods, such as high land costs
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and a lack of infrastructural support.
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Figure 1. Graphical abstract

The presented research focuses on creating sustainable
neighbourhoods using AD tanks in Egyptian neighbourhoods.
The research will study the impact of storing the OW of
Egyptian neighbourhoods in AD tanks and measure the
outputs toward electricity generation and the reduction of
environmental and social pollutants as shown in Figure 2.
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Figure 2. Research methodology

The hypothesis of this research is that storing the
neighborhood's organic waste in anaerobic digesters will
produce gas and electricity, which will affect the economic
state of the neighbourhoods and create a self-sustaining

neighborhood, as shown in Figure 1. In addition, a reduction
in pollution will occur because of getting rid of organic waste,
which will affect the residential quality of living. In addition,
it will affect the social and economic aspects of the
neighbourhoods. As shown in the Figure 1, collecting organic
waste in anaerobic digester tanks has a positive impact on the
economic, social, and environmental aspects of a
neighborhood, thereby assisting in the creation of sustainable
neighborhoods.

2. LITERATURE REVIEW

The literature review section in this manuscript is divided
into two sections. The first section describes the waste
problem in Egypt and the amount of waste produced in Egypt.
The second section describes a proposed system that is used in
developed countries to get rid of organic waste, which will
serve the main goal of the research and it will be tested in the
study area to measure the efficiency in Egypt.

2.1 Amount of waste in Egypt

Egypt is located in northeastern Africa, with a total area of
1 million km? approximately, distributed among 27
governorates [12]. The population of Egypt reached 101
million in 2021, and the number of the Egyptians’ middle-
income was almost half the population, reaching 48% [13].

Egypt's average gross domestic product (GDP) per capita is
2413 USD [12], with 26.3 percent of the population living
below the international poverty line [14].

Waste data is not available in many developing countries,
and if available, it is inconsistent. Furthermore, the majority of
the data is based on theoretical estimates rather than real
measurements. In Egypt, up-to-date, reliable data on waste
characteristics and properties, as well as their linkage with
other local parameters, are lacking. The lack of waste data has
a significant impact on waste management decision-makers
and the economy [14].

The term "municipal solid waste" (MSW) commonly refers
to garbage, trash, or refuse waste generated from several
activities. As shown in Table 1, an average of 120 million
tonnes of MSW is generated annually by developing countries.

Table 1. Municipal solid waste amount in the MENA region [15]

Country Waste kg/day Waste volume Disposal Route %
Large city | Rural | Million Ton/Year | Recovery | Landfilling
Egypt 0.85 0.5 26.0 10 90
Algeria 0.8 0.6 135 8 92
Bahrain 2.7 1.1 0.8 5 95
Iraq 1.4 0.85 12.8 5 95
Yemen 0.6 0.35 3.8 7 93
Jordan 0.9 0.6 3.4 7 93
Kuwait 15 14 1.6 10 90
Lebanon 0.95 0.8 2.04 23 77
Libya 1.12 0.85 3.2 3 97
Morocco 0.76 0.3 7.4 9 91
Qatar 25 0.6 15 10 90
Oman 1.3 0.7 2.5 5 95
Saudi
Arabia 1.8 15 18 12 88
Syria 0.5 0.4 3.6 25 75
Tunisia 0.8 0.5 25 9 91
UAE 1.47 1.2 8.5 27 73
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Table 1 reveals that the average values of waste generation
per capita in developing countries are relatively low when
compared to the countries in the Organization for Economic
Cooperation and Development (OECD). The capitals of
developing countries generate waste of 0.5 to 1.1 kg per capita
per day, while the average value in the OECD is 2.2 kg per
capita per day [15].

Annually, Egypt produces around 26 million tonnes of
MSW. The amount of MSW produced varies greatly between
cities and rural areas. In Egypt, approximately 45% of MSW
is produced in the region of Greater Cairo, which consists of
the three biggest governorates in Egypt; Cairo, Giza, and
Qalioubiya. Alexandria is the 4th biggest governorat, with a
total population of 30.7 million, and generates 32,570 tonnes
of waste daily. These regions are followed by the Delta region,
which consists of 7 governorates; Beheira, Kafr El-Sheikh,
Gharbia, Monufia, Sharqia, Dakahlia, and Damietta, with a
total population of 36.4 million, and generates 30% of the total
MSW as shown in Figure 3 [15].
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Figure 3. MSW generation distribution in Egypt
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Figure 4. Average annual composition of MSW in Egypt

As indicated in Figure 4, the MSW composition in Egypt is
56% organics, 15% miscellaneous material, 13% plastics, 10%
cardboard and paper, 4%glass, and 2% metals [15]. However,
MSW composition varies widely between the 27 governorates,
were organic wastes ranging from 41-70 percent, plastic from
6-16 percent, glass from 1.5- 9.4 percent, and metals from 1-8
percent [15].

According to the Egyptian Ministry of Environment's
concerning 2016 waste management practices in Egypt, MSW
management was based on dumping (81%), recycling (12%),
and only 7% was landfilled [14].

2.2 Types of wastes in Egypt

Worldwide, almost 38 billion metric tonnes of OW are
produced every year [16, 17]. The dramatic increase in OW is
due to the human consumption rate, the population explosion,
and human behaviour. In Egypt, almost 60 million tonnes of
SW are generated annually. According to Elfeki and Tkadlec
[18], the Egyptian recycled OW does not exceed 20%. The un-
recycled OW will have a serious negative effect on the
residents’ public health and the environment, so there is an
urgent need to manage the rest of the OW [18, 19]. The
improper disposal ways of SW in drains, waterways, and
opened dump sites has led to the contamination of water
supplies and atmosphere which hinders Egypt’s heritage,
natural resources, and the health & welfare of its residents.

The OW holds the highest percentage of waste production
in Egypt. which is counted almost 56% according to other
wastes such as glass 4%, paper 10% and plastics 13%.
Although the Egyptian government commenced several
initiatives to develop a strategy for the WM sector in the year
2000, their efforts showed little improvement. The percentage
of recycled and reused waste does not exceed 2.5%, while
almost 83.5% of waste is dumped [18].

2.3 Anaerobic digesters

AD has numerous influences on climatic change
extenuation. AD replaces the fossil fuel needed to produce
heat energy or electricity [1, 20-24].

In many countries, especially in third world countries such
as Egypt and China, more than 2000 tonnes of food waste are
generated daily [25]. AD is a technology for getting rid of food
waste and generating energy [26, 27].

[15]
Table 2. Energy produced from biogas Tanks [28, 29]
Energy generated from biogas and biomethane

1 m=biogas 5.0-7.5 kWh energy content

1 m3biogas 50-75% methane content

1 m=biogas Approximate 0.6 | heating oil equivalent
1 m3methane 9.97 KWh energy content
1 m3methane Heating value 36 MJ/ m=0r 50 MJ/kg
1 m3methane 1 | heating oil equivalent

Electricity production from different types of crops in one hectare

Energy crop Hali\t/e':sk/ly)leld Met?zrrﬁza)yleld Electricity yield (kWh)  Number of households supplies
Silage maize 50 4,945 18,731 5.2
Sugar beets 65 4,163 15,769 4.4
Whole crop cereal silage (WCCS) 40 3,846 14,568 4.0
Cup plant 55 3,509 13,291 3.7
Grassland 29 2,521 9,549 2.7
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Using AD is an effective practical system for OW
management. It decreases the volume of waste and produces a
variety of energy sources as attributed to high solid destruction
efficiency (up to 90%) with high methane yields [30, 31].
However, the characteristics of food waste include high
volatile solids to total solids ratios [32-34].

A large amount of water is needed to regulate the volatile
solids of feedstock, which decreases the treatment capacity of
the digester and increases operating costs [35].

Biogas produced from digesters is a non-toxic and
colourless and has the scent of natural gas and flame velocity
at ignition-35 cm/sec which is slower than natural gas-this
makes it a safer alternative, and the resulting thermal energy
ranges from 5000 to 6000 kcal per cubic metre [28, 36, 37].

According to Bundestag [29], 1m® of biogas generates 5—
7.5 kWh, as shown in Table 2. Table 2, presents the different
types of crops that produce different amounts of electricity,
such as: silage maize produces an average of 18731 kWh,
while grassland produces 9549k Wh [28].

3. STUDY METHODS

This research uses an empirical method to investigate the
impact of AD on the Egyptian neighbourhood. Surveys have
been undertaken in this research targeting the residents and
cleaners in the study area for the data collection phase. The
data collected in this research was to estimate the quantities of
OW produced by District 4 located in the 5th settlement
neighbourhood in which it will be stored in AD to generate
heat, electricity, and fertilizer.

Moreover, the research used a quantitative method to
measure the amount of electricity and gas produced from
storing OW in AD. Finally, the research used comparative
analysis to compare the amount of energy produced from AD
with the energy consumed by the district.

3.1 Study area

New Cairo city has been chosen to be the study area of this
research as it is one of the neighbourhoods that have gas and
electricity issues in Egypt. New Cairo is a new city with an
average area of more than 30000 hectares (70000 acres). It is
located on the eastern side of Cairo, and is surrounded by
important highways and high-density roads. From the eastern
side, it is surrounded by the ring road, while from the north
and western sides, it is surrounded by the Cairo-Suez desert
road. It is located between the Cairo-Suez desert road and the
Katameya-Ain Sokhna road, as shown in Figure 5 [38].
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Figure 5. Location of the 5™ Settlement, New Cairo city,
Egypt
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New Cairo city was built around Cairo to alleviate the
congestion in downtown Cairo. It can be easily accessed from
the ring road and the EI-Moshir Tantawy Axis, as well as the
Cairo-Suez and Cairo-Hurghada highways. It was established
in the year 2000 by presidential decree number 191. It consists
of several residential complexes such as the fifth settlement,
Al-Rehab, the first settlement, the third settlement, Hyde Park,
Mirage City, Katameya Golf and other urban settlements as
shown in Figure 5.

The study area of this research is district 4 located inside the
5t settlement neighbourhood, one of the biggest
neighbourhoods in New Cairo City as shown in Figure 6.
District 4 is a middle class residential area, surrounded by
district 5 and district 3 as shown in Figure 4. The government
offices of New Cairo are located in district 4, which gives this
district a special concentration. The average area of district 4
is 96,393m>.

Q

THE STH
SETTLEMENT

Figure 6. The urban zooning of 5th Settlement, New Cairo
city

District 4 is considered a residential area, but it includes
some services. There are different types of buildings located
in district 4. District 4 contains residential buildings,
educational buildings, religious buildings, police stations, fire
stations, post offices, New Cairo governmental offices, and a
youth centre as shown in Figure 7.

pvernmental office

Mlice
s Youth Centre

Figure 7. The monumental buildings in district 4

Most of the buildings in the study area are residential
buildings, but it includes one school called "Al-Farabi" school,
as shown in Figures 5 and 6. Moreover, District 4 contains
educational buildings such as "Seiza Nabarawy Girl’s School",
religious buildings such as "Quds Mosque" and some public
service buildings such as "Al-Tagamo Police Station & Fire
Station" as shown in Figure 8.

Educational building
Governmental Buildings 2

Residential buildings
Gas station

and Cultural Centre
Religious building

Mohamed Fareed Axe
Street 24
Street 29

Figure 8. The accessibility and buildings type of district 4



3.2 Data collection A total of 255 people participated in this research; they were
surveyed during March 2020. The research interviewed 20

This research used two types of methods. Each method participants from district 4 cleaners and garbage collectors.
requires different data to be collected. The data collection 275 participants were randomly selected amongst the
phase is divided into two sections. Section one presents the district residents, but only 235 participants completed the
amount and weight of garbage bags, in addition to the survey and answered all the questions. The distribution of the
percentage of organic waste located inside the garbage bags, participants’ social and demographic characteristics is shown
as an indicator for middle class residents, since they are in Table 3.
approximately using the same size and weight of garbage bags.

Section two presents the energy consumption of Table 3. The characters of participants
middleclass residential apartments, which will help in
estimating the electricity and gas consumption of the GENDER AGE
residential sector in the Egyptian district. Type Percentage Range Percentage

Below 20 5%
3.2.1 Section one Male 36% 20-29 20%

In this section, part of the data collected was from site 30-39 20%

questionnaires. The site questionnaires were made to estimate Female 64% 40-49 35%
Above 50 20%

the percentages of OW produced from Egyptian districts. In
addition to that, the research measures the environmental and

social effect of using AD in Egyptian districts. According to the Egyptian culture, the house wife’s are the

Two types of questionnaires were designed in this research. family member that take care of the house and thronging the
The first questionnaire targeted the district's garbage collectors garbage bags, that’s why the research targeted the house wife’s
and street cleaners. The first questionnaire aimed to identify which explain the reason for the gender gap shown in Table 2.
the nature of the waste gathered from the district and calculate
the percentages of organic materials in the district's garbage. 3.2.2 Section two ] ] o

The second questionnaire targeted the district residents, in The study area is considered a middle class residential area,
which it aims to validate the data collected from the first knowing that most Egyptian middle class families consist of
questionnaire as well as measure the negative impact of four to five persons. During the second interview, the residents
garbage accumulation on Egyptian residents. were asked _abou’g their monthly _electrlmty and gas

Two kinds of participants participated in this research. The consumption, in which the research estimated the percentage
research first targeted the street cleaners & garbage collectors of electricity and gas consumed by the resident sector in
working in district 4. In addition to that, the research targeted district 4. The average electricity and gas consumption of a
the residents of district 4. single residential house is presented in Table 4.

Table 4. An example for the electricity and gas bills of single residential house in district 4

Electricity Consumption Gas Consumption
Bills Date Consumption in Number of Price / Date Number of Amount of BTU Price /
kWh days EGP days consumed EGP
7/2020 401 30 238 5/2020 30 8 20
8/2020 541 31 429 9/2020 31 18 50
10/2020 388 30 276 10/2020 30 12 35
Average 4433 KkWh 30 30 12.7 Btu
Consumption
4. RESULTS & DISCUSSION district 4 residential sector to identify the percentage of self-
satisfaction that the AD system will provide.

In this section, the research presents the results using According to the research questionnaire, which proved that
qualitative and quantitative analysis. The result section is a single residential apartment gets rid of an average of 4-6
divided into two sections; section one uses qualitative analysis trash bags every week. While the school gets rid of
while section two presents quantitative and comparative approximately 15-20 trash bags/week as shown in Table 5.
analysis by comparing the energy produced from installing the
AD system in the Egyptian district and comparing it with the Table 5. Amount of wastes produced from different
energy consumed by the district. bmldmgs of the neighborhood/week

No. of trash bags
1-6 6-10 10-15 15-20 <20

4.1 Section one

Type of building

This section calculates the amount of OW produced by Schools v
district 4 and calculates the amount of gas and electricity Residential apartment v/
generated from storing the OW produced in AD. Moreover,
the research will use comparative analysis to compare the The survey revealed that the residential trash bags contain
amount of gas and electricity generated from storing OW in more than 60% OW [5], unlike the schools, which contain
AD with the amount of gas and electricity consumed by the more SW than OW. The weight of one residential trash bag
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ranges between 1.5kg to 3.5kg, while the school trash bags
ranged from 3-5kg. The second survey that was targeting the
cleaners shows that the waste produced in the neighbourhood
is being thrown in a dump area called "the Katameya waste
dump", where OW is being burnt, which pollutes almost 15%
of the air in the Katameya neighbourhood. According to the
field survey, the study area has 152 buildings and one school.
Each building consists of 3 floors. A single apartment may
produce 4 trash bags/week. Each bag may weigh 2.5kg/bag as
shown in Eqgns. (1), (2), (3) and Table 6.

Weight of apartments waste
Number of apartments x number of floors x number

of garbage bags per week
(152) x (3) x (4)= 1,824 Trash bag

(1

Number of Trash bag x average weight of each bag @)
(1,824) x (2.5) =4,560 kg

Weight of school waste

Number of Schools x number of garbage bags per
week x average weight of each bag
X (21) x (5) =105 kg

3)

According to Table 5, 4,560 kg (4.56 tonnes) of SW & OW
are produced from the residential sector weekly. In addition to
that, the school gets rid of about 3 trash bags daily, which is

21 bags per week, and the average weight of each trash bag is
about 5kg. According to Guirguis and Moussa [5] and to the
field survey, 60% of the trash bags are OW. The percentage of
OW from leftover food and vegetables represents 74.5% of the
total OW, while 10% represents waste paper and 15.5% from
other OW like fertilisers and liquids as shown in Table 7. The
average amount of waste produced by district 4 is 4,665 kg
(4.67 tonnes)/week, which is equivalent to 2,799 kg (2.80
tonnes)/week of OW as shown in Table 7.

AD technology affects positively the environmental,
economic, and social aspects of the neighbourhood. In return,
it will help in creating sustainable urban neighbourhoods.
Using AD in district 4 will reduce the transportation costs
which are paid for transporting garbage from New Cairo City
to Katameya waste dump. With the help of the residents and
by separating the types of waste into garbage bags, the
neighbourhood can save 5,400 L.E. per month as shown in
Table 8.

4.2 Section two

Using AD in district 4, which is located inside the 5th
settlement neighborhood, will save an average of 1,350 EGP
weekly, which is equivalent to 64,800 EGP annually from
transport waste, as shown in Table 8.

The literature stated that AD needs 15 days to complete the
digestion process. Furthermore, the literature stated that the
amount of energy produced by the AD system could be
calculated as follows:

Table 6. Total amount of wastes produced/week from district 4

Total amount of

S - No. of trash  Avg. Weight of Total amount .
Building type Number of Buildings bags/ week one trash bag in Kg wastes in study
area/week
. 152 building x 3
- 3 apartments in 2 152 x3 x4 X
building each building apartments =456 4 bags 2.5kg/bag 2.5= 4,560 kg 4,560 +105
apartment .
= 4,665 Kg
School 1 21 5K 1x21x5
g =105 kg
Table 7. Total amount of OW only produced from the neighbourhood/week
Percentage of wastes in Total amount of wastes produced from  Total percent
Ve ar ey trash bags [39] the neighbourhood of OW el S
(food and vegetables 74.5% 2,799 X 74.5% =
leftovers 2,085.3kg
2,799 x 10% =
0 ,
Paper 10% (4,665 x 60) + 279.9 kg
. 100 2,799 x 2% =
0, ’
Animal wastes 2% 4,665 kg - 55.98 kg
2,799 kg 2,799 x 1.5% =
Plants waste 1.5% 41.99 kg
. 2,799 x 12% =
0 ,
Other organic waste 12% 335.88 kg

Table 8. The total costs of transporting garbage from district 4 to Katameya waste dump

Transpiration cost (garbage cars)

Workers monthly/ Salary

No. of fuel litters in vehicle 200
Gasoline price 6.75
No of vehicles/ week 1

Total cost/week
Total Cost/month
Total Cost/year

200 x 6.75 x 1= 1,350 EGP
1,350 x 4 = 5,400 EGP
5,400 x 12= 64,800 EGP

1,800
1,800 x 12= 21,600 EGP /year

890



1kg of any OW produces approximately 0.04m? of biogas,
which means that 1m? of biogas can be produced from 25 kg.
In addition, 1m® of biogas produces approximately SkWh of
electricity and approximately 5000 Btu of gas, which means
1kg can produce 200 Btu. The amount of electricity and gas
produced from storing district 4 OW in AD is calculated in
Table 9.

In Egypt, there is a WM strategy for recycling paper waste.
This research will exclude paper waste from the waste that will
be stored in AD in order not to thread the paper industry.
According to table 10, the total energy generated weekly from
storing the OW of district 4 in AD tanks is 559.81 kWh, which
is equivalent to 559.81 x 4 =2,239.24 kWh/month

Table 4 shows that a single residential house consumes 401
kWh of electricity and 12.7 Btu of natural gas each month.
Since there are 152 apartments in the study area, therefore the
total electricity and gas monthly consumption of the
residential sector in the study area is 60,952 kWh /month and
1930.4 Btu/month as shown in Table 10.

The study revealed that storing OW collected from district
4 in AD will save up to 3.6% of the electricity consumed by
the district's residential sector. In addition, using AD will
produce 396 times more than the gas needed to satisfy the
residential sector, as calculated in Table 10. This nonstop
energy generation can be sold to the government, and in return,
it will bring an extra income to the neighbourhood.

The anaerobic digester system produces an average amount
of 9028.8 KW of clean energy every 15 days which is
consistent with the research outcomes. This non-stop energy
produced every 15 day, can be used in households to run home
appliances (lighting, TV, etc.) at a cheaper price. It can also be
used in medical buildings such as hospitals in different ways
(lighting, X-ray, and other medical devices which use

electricity). The AD system can also produce 361152
kilocalories of biogas, which can be used in heating space and
water. It can also be used in stoves, ovens, clothes dryers,
lighting fixtures, and other appliances like vehicle fuel [32].

Applying AD digesters in Egyptian districts will reduce
street garbage accumulation, which in turn will decrease the
rate of air and water pollution, resulting in a better and
healthier environment for the residents. Installing AD systems
in residential districts will reduce the gathering of street dogs
and their negative impact on residents’ health, safety, and
street visual image. The accumulation of waste causes smelly
streets which attract insects and create unhealthy environments
for kids, so using AD will reduce this impact [5].

In Egypt, one of the ways of getting rid of organic waste is
by burring the wastes which form the "black cloud" [40]. Due
to the "black cloud", most Egyptian residents suffer from chest
allergies. Moreover, it increases the urban heat island and the
atmospheric temperature [9, 41].

Using AD in Egyptian districts and neighborhood will help
in creating clean and healthy neighbourhood. Moreover, it will
affect the economy, environment, as well as the quality of life
of the people in the neighborhood. Using AD in Egyptian
districts and neighbourhoods will help in creating a clean and
healthy neighbourhood. Moreover, it will affect the economy,
environment, as well as the quality of life of the people in the
neighborhood.

The limitation of this research can be summarized as the
following

-The accurate amount of electricity and gas consumed by
the study area.

-The precise amount of organic waste in kilo gram collected
from a specific site.

Table 9. The total energy generated from storing OW produced from district 4 in AD tanks

Electricity Biogas
Amount of OW = =
produced from the study  Type of Energy Electricity Toual elect_r (E157 LTI BF ALY Total gas in Btu
T generated from 1kg produced in 15 produced from 1kg in 15 days
of OW days of OW
Food & 2,085.3kg x 0.2 2,085.3 kg x 200
2,085.3 kg vegetable 0.2 kWh kWh = 200 Btu = 417,060
leftovers 417.06 kWh Btu
279.9 kg x 0.2 kW 279.9 kg x 200
2199 kg Paper 0.2 kWh = 55.98 kWh 200 Btu = 55,980 Btu
Animal wastes 55.98 kg x 0.2 kW 55.98 kg x 200
55.98 kg 0.2 kwh =11.196 kWh 200 Btu = 11,190 Btu
41.99 kg x 0.2 kW 41.99 kg x 200
41.99 kg Plants waste 0.2 kWh —8.398 KWh 200 Btu = 8,398 Btu
other organic 335.88 kg x 0.2 335.88 kg x 200
33588 kg materials 0.2 kWh KW = 67.176 KWh 200 Btu = 67,176 Btu
2,799 kg Total 559.81 kWh 559,804 Btu
2,519.1 kg Vel Uil 503.83 KWh 503,824Btu
the paper wastes
Table 10. Calculating the efficiency of using AD in district 4
Electricity Biogas
Number of Consumption of Consumption of Generated Consumption of Consumption of Generated
apartments single residential nsump from AD in single residential nsUmp from AD in 30
residential sector residential sector
house month house days
559.81 x 4 382805.48 x 2
401 x 152 = - 12.7x 152 = "
152 401 kWh 60,952 KWh =2,239.24 12.7 Btu 1930.4 Btu =765610.96
kWh Btu
Totg;\z/a:grgy - 2,239.24 + 60,952 = 58,712.76 kWh/month 765610.96 - 1930.4 = 763680.56 Btu
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5. CONCLUSION

This article discussed the potential of using OW to become
a major energy supplier, a sustainable solution for getting rid
of OW produced from residential neighbourhoods in
developing countries like Egypt. Moreover, using these wastes
to generate energy and gas. The research proposed that the AD
system could play a principal role in minimizing the activities
of garbage collection and waste exposition in low-income
countries by incorporating large AD tanks into the residential
neighbourhoods and districts. These large AD tanks are cheap
and will satisfy the residents’ needs for energy. Incorporating
the AD system will generate renewable energy that will meet
the needs of the residential sector.

The result section showed that, using AD in developing
countries such as Egypt will generate 396 more gas than the
neighbourhood consumes, and this energy can be used as an
extra income for the neighbourhood by selling this non-stop
energy to the government.

Using AD in return will help in solving one of the major
problems facing developing countries and standing in front of
their development, which is the availability of gas and power
supply.

Recently, the Egyptian government set a new police for
dealing with solid waste, but the Egyptian government still has
no clear police or strategy for dealing with organic waste. This
research recommended installing AD tanks in the middle of
the district with a reasonable walkable distance and under the
district's main streets and roads. Planning a long-term strategy
for constructing AD tanks under the main roads or streets in
each Egyptian district This action will help in solving the
waste accumulation problem, and it will preserve
governmental lands since the AD tanks will not need free land
for the tanks and the tanks can be accessed for maintenance
from the sidewalks.
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